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ABSTRACT

Robust strategies and action-plans are essential in tackling climate change. Given the local and context-
specific nature of climate impacts, the involvement of municipalities is key for effective mitigation and
adaptation solutions. Due to its vulnerability and low level of adaptive capacity, Portugal offers insights
into adaptation research and practice in Europe. This article hypothesizes that National and European
climate change adaptation strategies are not effectively involving municipalities, and are thus losing
out on the opportunity to take stock of local responses for climate change mitigation and adaptation.
To address this issue, a survey by questionnaire was done to Portuguese municipalities, and data was
collected regarding the following: the importance attributed to climate change; the mitigation and adap-
tation measures planned and implemented; the main drivers, concerns, and triggers promoting climate
policy and actions; and access to information and knowledge. 109 valid responses were collected across
the country from a universe of 308 municipalities. Results show climate change in planning agendas
is still ‘little’ or ‘not important’. There is also a clear difference in the drivers and concerns motivating
climate policy, and action between Littoral and Inland regions. Overall, there is a greater focus on mit-
igation than adaptation. The discussion highlights the need for capacity building, the issue of equity,
the role of European networks, and the relevance of cultural differences between Littoral and Inland
regions. The conclusion distils the main lessons learned concerning these challenges and needs, the role
of transnational networks, and the cultural contexts for building resilience, through adaptation, across
Europe.

© 2016 Elsevier Ltd. All rights reserved.

1. Introduction

are expected to have a significant impact on a local scale (OECD,
2015, p. 14). Such evidence suggests there are strong incentives for

There is little doubt the world readily needs ambitious cli-
mate change mitigation and adaptation plans of action. As reported
by the Organisation for Economic Co-operation and Development
(OECD, 2015) the combined effect of climate change impacts on
global annual GDP is projected to be between 1.0% up to 3.3%, until
2060 (based on a likely rise in global temperature of 1.5°Cto 4.5 °C;
OECD, 2015). Climate induced damages from extreme events (e.g.
hurricanes), as well as damages incurred due to energy and tourism,
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mitigation and adaptation actions on multi-scale; global, regional
and local governance levels (Hallegatte et al., 2011).

Acting in response to climate change is ‘about adjusting to risks,
either in reaction to or in anticipation of changes arising from
changing weather and climate’ (Adger et al., 2012: 112). Mitigation
refers to the reduction of global greenhouse gas emissions over the
coming decades, and adaptation refers to the ability of human and
ecological systems to respond to the impacts and effects of climate
change (Parry et al., 2007).

In Europe, several countries developed National Adaptation
Strategies, yet only a few reached an implementation stage. There
is a need to learn more about policies and actions being developed
at a local level, and how those experiences can be shared and/or
supported at the country and European levels (Hunt and Watkiss,
2011). The latest reports from the European Environmental Agency
(EEA) found that it is a challenge for countries to involve municipal-
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ities in national adaptation policies, and highlight the importance
of sharing experiences and lessons learned across levels of gover-
nance (EEA, 2014, 2015). Portugal is highly vulnerable to climate
change impacts (from rising sea levels, to heat waves, flooding
and droughts), with a low level of adaptive capacity, with very
few implemented measures, and little policy integration and coor-
dination across levels and scales of governance (O’'Riordan et al.,
2014; Carvalho et al., 2014; Ciscar et al., 2011). The requirement
for implementing climate change policies is, in the majority of
cases, voluntary and non-binding (Carvalho et al., 2014). This article
hypothesizes that National and European climate change adapta-
tion strategies are not effectively involving municipalities, and are
thus losing out on the opportunity to take stock of the growing
importance of local responses for climate change mitigation and
adaptation.

To address its hypothesis, this research article draws from the
Portuguese case and surveys municipal mitigation and adaptation
strategies and action-plans being developed. Particular attention is
given to the main drivers and triggers leading local responses, as
well as the key concerns and institutional capacity (i.e. existent
organisational structures, access to information and knowledge,
and participation in European networks). Still at the dawn of
its climate policies, the Portuguese case should add to a better
understanding of local level adaptation processes, and provide
insights regarding the synergies between municipal policy-making,
National and European strategies, and the role of transnational net-
works (Bulkeley, 2010; Amundsen et al., 2010).

Learning more about municipal action can be a step towards
promoting more adapted societies and more equitable solutions
for climate change. Research has identified some determinants for
incrementing adaptive capacity (Brooks et al., 2005). Social capital
is an important factor (Adger, 2003; Pelling and High, 2005), which
refers to immaterial assets and resources incrementally developed
by individuals and groups, and reproduced through networking
and learning frameworks (Kay, 2006). Social capital studies high-
light that the different determinants or capacities of a society to
act in response to climate change are strengthened by a collec-
tive action, building upon networks of organizations, institutions
and social groups (Adger, 2003). Then, societies characterized by
higher levels of social capital tend to achieve superior performance
at national and local governance levels (Putnam, 2000). Collective
action should both lead and result from higher levels of policy
integration (the integration of climate change policies in various
sectorial and multi-level policies) (Lenschow, 2002), and main-
streaming (how climate change enters diverse political and civil
society discourses) (Smit and Wandel, 2006). Sharing knowledge
and the lessons learned are equally central for mainstreaming (Cash
et al., 2006).

Climate change impacts and the range of possible solutions
are framed by spatial and temporal boundaries and are also a
context-specific processes (Smit and Wandel, 2006); often more
resource-dependent communities will be affected by change
(Adger et al., 2006). Therefore, equity is a key issue (Pelling and
High, 2005). Regardless of who is making decisions, every climate
change policy is likely to have its losers and winners (Agarwal
et al., 2012; Pelling et al., 2014). The more stakeholder’ groups,
organisations and institutions are included in the decision-making
process, the more likely the solutions are to be effective and fair,
and aid in preventing the exclusion of vulnerable and marginalised
groups (Olsson et al., 2006). Governance frameworks should allow
the integration of shared goals by a wide variety of social actors,
from scientists, to decision-makers and practitioners (Fiissel, 2007;
Amaru and Chhetri, 2013). Yet, as in most European countries, the
coordination of climate change policies in Portugal has tradition-
ally been done by ministries and government agencies, with scarce
involvement of other stakeholders (O'Riordan et al., 2014), leaving

little space for the build-up of social capital, and effective and fair
strategies in the long-term.

Promoting well-adapted societies (Folke et al., 2010) also
refers to a capacity for “renewal, re-organization and develop-
ment” (Folke, 2006: 253). Well prepared organizational structures
have been found to be important for encouraging adaptability
(Folke et al., 2005; Lebel et al., 2006). Literature on adaptive
co-management (Olsson et al., 2006; Armitage et al., 2008), empha-
sizes the importance of robust institutions as key determinants
for building adaptive capacity. Strong institutions are thought to
contribute to a higher level of policy integration, coordination and
mainstreaming, while also leading to more integrated solutions in
climate change (Folke et al., 2005). Guided by these notions, the sur-
vey sought to learn more about the current institutional capacity
of municipalities.

The cultural dimension of climate change is an increasingly rel-
evant subject, although it has not yet been appropriately explored
in quantitative studies, it has been argued that culture mediates
societal responses to climate change (Adger et al.,2012). The under-
standing of culture is strongly linked to physical spaces (Knez,
2005; Adger et al.,, 2012). This study hopes to also investigate
how climate adaptation is perceived, taking into account possi-
ble spatial-cultural differences between coastal and inland regions.
Such knowledge should be relevant for researchers, practitioners
and policymakers in Portugal and across Europe.

Informed by these insights, the paper continues by describing
the quantitative method implemented. The results section will pro-
vide the main findings concerning the current state of mitigation
and adaptation policy, and actions in the country. The discussion
focuses on analysing the specific dynamics of climate policies at
the local level, taking into account the issues raised in this intro-
duction. The conclusion distils the main lessons learned for Portugal
and other European countries.

2. Methodology

The article results from a first national survey by questionnaire
to Portuguese municipalities on the topic of climate change. The
aim was to acquire a baseline knowledge on local policy strategies
and actions regarding mitigation and adaptation strategies. Data
should also investigate how climate adaptation is perceived, taking
into account possible spatial-cultural differences between coastal
and inland regions. 109 valid responses were collected through a
questionnaire, corresponding to 35.4% of Portuguese municipali-
ties, sent to all 308 municipalities.

A stratification method was used to ensure a proportional rep-
resentation of the sample (Waksberg, 1978). The most adequate
variables for the representativeness of the sample were identified,
drawing from statistical data from the National Statistics Institute
(INE, 2011). The first primary variable was “NUTS II”, which is the
Nomenclature of Territorial Units for Statistics (NUTS), developed
by the Eurostat and used for statistical purposes in Portugal. NUTS
Il comprises the following regions: North, Centre, Lisbon, Alen-
tejo, Algarve, Azores and Madeira. The other primary variables used
were the Habitat of the municipality (i.e. Number of inhabitants),
and the leading political party (in 2014/2015). A relative weight
(%) was determined for each variable in order to form categories
of municipalities, within the universe of 308 municipalities. To
ensure the same probability in the selection of municipalities, and
to choose (in the same proportion) the municipalities that inte-
grated the final sample, a random sampling procedure was used for
each of the sample categories. Table 1 shows the sample according
to the three main selection variables.

To collect responses, an online survey by questionnaire was
implemented, and reinforced through numerous rounds of contact
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Table 1

Sample of respondents from Portuguese municipalities, according to Region Nuts II; to Leading political party and Habitat (number of inhabitants).
Region NUTS II Sample Universe Political party of the Mayor Sample Universe Habitat (number of inhabitants) Sample Universe
North 25.6% 27.9% Socialist Party 47.7% 48.7% <7500 22.% 29.5%
Centre 33.9% 32.4% Social democratic party 25.6% 27.9% 7500-20,000 22.9% 29.2%
Lisbon 6.4% 5.8% PCP-PEV(CDU) 13.7% 11% 20,000-50,000 29.3% 22.%
Alentejo 19.2% 18.8% CDS-PP 1.8% 1.6% 50,000-100,000 14.6% 11.3%
Algarve 5.5% 5.1% PSD/CDS/Others 8.2% 6.4% >100,000 11% 7.7%
Azores 6.4% 6.1% Independent 3% 4% - - -
Madeira 2.7% 3.5% - - - - - -

via telephone with Mayor Offices, ensuring a systematic support
and follow up of the data collection process. Contacts with munic-
ipalities increased in proportion to the differences between the
sample and the universe, within the different created categories
(according to the selection variables). More contacts occurred with
municipalities, that fitted the categories where data was missing,
until a representative sample was achieved, which represented
35.4% of the total universe and provided a high level of confi-
dence in the results. The relative weight of the seven regions, of
the six groups created based on the number of inhabitants, and the
five political parties leading Portuguese municipalities at the time
(2015), is maintained both in the sample and the universe.

Throughout the survey, two analytical variables were taken
equally into account: participation in European networks (e.g.
the Covenant of Mayors) and the municipality’s location (Littoral
versus Inland). These two variables were included in order to
draw some insight into the role of transnational networks, and
to explore possible variances between policy responses of coastal
and inland regions that could be rooted in spatial-cultural differ-
ences. Accounting for the role of networks could draw some light
into the potential for collective action through the build-up of net-
works across Europe. 35.8% of respondents were signatories of the
Covenant of Mayors,while in the universe of Portuguese municipal-
ities the percentage was 34.41%. Similarly, 23.9% of responses were
from municipalities located in Littoral regions, which was a higher
percentage than the representative universe of 16.2%.

Due to the nature of the survey by questionnaire method, which
presupposes an inflexible formulation and sequence of questions,
there were some limitations to the responses, for the most part
circumscribed to foreseen hypotheses. Therefore, the survey was
complemented by a collection of documental and statistical data
from official statistics, as well as, by insights learned in the context
of qualitative case study research (e.g. the Cascais municipality, see
Campos et al., 2016a). Excluding a first introductory section with
the goal of characterizing the municipality and respondents (i.e.
name, region, number of inhabitants, political party), the question-
naire had four sections focussing on:

(1) the importance of climate change mitigation and adaptation;
existent organisational structures to support climate policy
planning;

(2) climate policy and actions being planned and implemented in
Portuguese municipalities;

(3) drivers, concerns and triggers for policy and action, and

(4) knowledge and information on climate change.

Data on the profile of respondents was important to ensure
respondents would be able to adequately reply to questions per-
taining to local municipal policies and activities. Respondents were
either spatial planners or policymakers. Planners held significant
technical and expert knowledge and were leading relevant depart-
ments or workgroups related to environmental and climate change
policies. Policymakers held decision-making powers and coordi-
nated activities within the municipality. In the majority of the cases
(71.5%), the spatial planners responded to the survey, the remain-

ing (28.4%). were answered by policymakers. Regarding planners,
28.4% claimed they were high level officers from other areas (not
environmental), 22% were high level officers within the scope of
environmental policies and 21.1% were head of environmental
departments. Policymakers were for the most part (18.3%) heads of
environmental policy, 0.9% were heads of other departments, and
9.2% were Mayors of the municipality. The strategy of contacting
by phone each municipality ensured that those responding were
well informed on the survey’s topic.

3. Results

The results provide a first diagnosis of climate change pol-
icy planning and implementation in Portuguese municipalities.
Respondents were surveyed on: the importance of climate change
adaptation policies in municipal planning agendas, the institu-
tional capacity to develop climate change policies (e.g. existence
of a municipal department), the type of response being devel-
oped or implemented, relevant policy instruments (e.g. European
strategy), actions being implemented (including the sectorial focus,
the drivers, concerns and triggers motivating the adoption of cli-
mate change policies), and the sources and type of information and
knowledge on climate change.

3.1. Climate change in municipal planning agendas

The majority of the municipalities declared that climate change
isnotakey issueinlocal policy agendas. 56.9% of national responses
were situated in the lower first three categories of the scale. The
importance attributed to climate change adaptation is not equally
distributed in the territory, nor is it in relation to the habitat of
the municipality. Regions, with a higher number of inhabitants
(i.e. Centre; Lisbon; Madeira Islands, the Algarve) attributed more
importance than those with a lower number of inhabitants (see
Table 2). Values vary equally in relation to the municipalities’ par-
ticipation in European networks. Signatories of the Covenant of
Mayors (CM) attributed importance to climate change policies (see
Table 2).

Regarding institutional capacity, the survey highlights a lack of
appropriate internal organic structures (e.g. a specific department)
within municipalities, since 97.2% of municipalities did not have
a specific department to handle climate change responses. 15.7%
claimed there is a department, which accumulates other functions,
and 52.8% referred there was only an environmental department.
The 2.8% with a special department are located in the Centre Region,
where municipalities have a high number of inhabitants. Significant
differences are noted between signatories and non-signatories of
the European networks (see Table 2).

Respondents were asked if mitigation and adaptation actions, or
both, were being developed by the municipality. 50.5% responded
they were developing actions, 43.1% claimed there was no action,
and 6.5% claimed that they were not aware if actions were or were
not being developed. Regarding the type of action (i.e. mitigation,
adaptation, or both), differences are noted between signatories and
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Table 2

Diagnosis of climate change policy planning and implementation in Portuguese municipalities: importance of climate change, strategies being developed, existence of
municipal department, type of response (being developed or implemented), and most motivating policy instrument, by country region, habitat of municipality (i.e. .number
of inhabitants), and participation in European Networks (i.e. signatories of Covenant of Mayors/Mayors Adapt versus non-signatories).

Is climate change adaptation an important orientation of public policy planning in your municipality?

Country Region North Centre Lisbon Alentejo Algarve Azores Madeira
No importance 1 22.2% 0% 0% 66.7% 0% 11.1% 0%

2 31% 24.1% 10.3% 17.2% 6.9% 10.3% 0%

3 20.8% 33.3% 0% 25% 4.2% 12.5% 4.2%
4 38.1% 42.9% 0% 9.5% 9.5% 0% 0%

5 17.6% 52.9% 11.8% 11.8% 0% 0% 5.9%
Very important 6 11.1% 44.4% 22.2% 0% 11.1% 0% 11.1%
x2 (30)=44.967, p<0.05

Is climate change adaptation an important orientation of public policy planning in your municipality?

Habitat of Municipality <7.500M 7.500M-20M 20M-50M 50M-100M >100M

No importance 1 11.1% 11.1% 44.4% 33.3% 0%

2 20.7% 13.8% 41.4% 6.9% 17.2%

3 33.3% 41.7% 20.8% 4.2% 0%

4 33.3% 23.8% 23.8% 14.3% 4.8%

5 11.8% 23.5% 23.5% 11.8% 29.4%

Very important 6 0% 11.1% 22.2% 55.6% 11.1%

x?(20)=41.159, p<0.01

Is climate change adaptation an important orientation of public policy planning in your municipality?

Covenant of Mayors/Mayors Adapt Signatories Non-Signatories

No importance 1 22.2% 77.8%

2 17.2% 82.8%

3 29.2% 70.8%

4 38.1% 61.9%

5 52.9% 47.1%

Very important 6 77.8% 22.2%

X% (1)=14.785,p<0.05

Is a Climate Change Adaptation Plan/Strategy being developed?

Country Region North Centre Lisbon Alentejo Algarve Azores Madeira
No, no plan exists 27.3% 26% 5.2% 22.1% 7.8% 7.8% 3.9%
A plan is being developed 11.8% 70.6% 0% 11.8% 0% 5.9% 0%

A plan is being implemented 45.5% 27.3% 9.1% 18.2% 0% 0% 0%
Measures integrated in other plans 0% 50% 50.0% 0.0% 0% 0% 0%

x2 (18)=32.421, p<0.05

Is a Climate Change Adaptation Plan/Strategy being developed?

Habitat of Municipality <7.500M 7.500 M-20M 20M-50M 50 M-100M >100M
No, no plan exists 28.6% 18.2% 28.6% 15.6% 9.1%
A plan is being developed 5.9% 23.5% 47.1% 17.6% 5.9%
A plan is being implemented 9.1% 45.5% 18.2% 0% 27.3%
Measures integrated in other plans 0% 50% 0% 25% 25%
n/s

Is a Climate Change Adaptation Plan/Strategy being developed?

Covenant of Mayors/Mayors Adapt Signatories Non-Signatories

No, no plan exists 27.3% 72.7%

A plan is being developed 47.1% 52.9%

A plan is being implemented 72.7% 27.3%

Measures integrated in other plans 25% 75%

x%(3)=10.183, p<0.05

Is there a department responsible for implementing climate change mitigation and/or adaptation actions?

Country Region North Centre Lisbon Alentejo Algarve Azores Madeira
Yes, there is an inter-department committee for CC 0% 100% 0% 0% 0% 0% 0%
Yes, there is a specific department for CC 100% 0% 0% 0% 0% 0% 0%
Yes, there is a department, which accumulates other functions 29.4% 41.2% 17.6% 5.9% 0% 0% 5.9%
No, but there is an environmental department 21.1% 35.1% 5.3% 21.1% 8.8% 7% 1.8%
No, there is not 32.3% 25.8% 0% 25.8% 3.2% 9.7% 3.2%

n/s
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Is there a department responsible for implementing climate change mitigation and/or adaptation actions?

Habitat of Municipality <7.500M 7.500 M-20 M 20M-50M 50 M-100M >100M
Yes, there is an inter-department committee for CC 0% 0% 50% 50% 0%

Yes, there is a specific department for CC 0% 100.0% 0% 0% 0%

Yes, there is a department, which accumulates other functions 11.8% 23.5% 35.3% 11.8% 17.6%

No, but there is an environmental department 19.3% 28.1% 28.1% 12.3% 12.3%

No, there is not 35.5% 12.9% 29.0% 19.4% 3.2%

n/s

Is there a department responsible for implementing climate change mitigation and/or adaptation actions?

Covenant of Mayors/Mayors Adapt Signatories Non-Signatories

Yes, there is an inter-department committee for CC 100% 0%

Yes, there is a specific department for CC 100% 0%

Yes, there is a department, which accumulates other functions 76.5% 23.5%

No, but there is an environmental department 24.6% 75.4%

No, there is not 25.8% 74.2%

x% (5)=22.884, p<0.001

Country Region North Centre Lisbon Alentejo Algarve Azores Madeira
Is the municipality currently developing any climate change mitigation or adaptation action?

Yes 25.5% 49.1% 5.5% 9.1% 3.6% 3.6% 3.6%
No 17.0% 21.3% 8.5% 31.9% 8.5% 10.6% 2.1%
x% (6)=16.349, p<0.05

If yes, what type of action is being developed?

Mitigation 31,8% 45,5% 0% 13,6% 0% 0% 9,1%
Adaptation 30,8% 23,1% 7,7% 30,8% 0% 7,7% 0%
Both 14,8% 40,7% 11,1% 18,5% 11,1% 3,7% 0%
n/s

Habitat of municipality <7.500M 7.500M-20M 20M-50M 50M-100M >100M
Is the municipality currently developing any climate change mitigation or adaptation action?

Yes 18,2% 23,6% 32,7% 10,9% 14,5%
No 23,4% 23,4% 27,7% 17% 8,5%
n/s

If yes, what type of action is being developed?

Mitigation 18,2% 27,3% 27,3% 9,1% 18,2%
Adaptation 23,1% 15,4% 30,8% 23,1% 7,7%
Both 18,5% 22,2% 29,6% 18,5% 11,1%
n/s

Covenant of Mayors/Mayors Adapt Signatories Non-Signatories

Is the municipality currently developing any climate change mitigation or adaptation action?

Yes 45,5% 54,5%

No 19,1% 80,9%

n/s

If yes, what type of action?

Mitigation 54,5% 45,5%

Adaptation 46,2% 53,8%

Both 40,7% 59,3%

n/s

What Policy Instrument was most relevant for planning and/or implementing climate change actions?

Country Region North Centre Lisbon Alentejo Algarve Acores Madeira
Municipal Strategic Plans for CC 16,7% 16,7% 16,7% 33,3% 0% 16,7% 0%
National Adaptation Strategy 18,2% 50,0% 13,6% 9,1% 0,0% 0,0% 9,1%
European Adaptation Strategy 40,0% 20,0% 20,0% 0,0% 20,0% 0,0% 0,0%
Other 66,7% 33,3% 0,0% 0,0% 0,0% 0,0% 0,0%
n/s

What Policy Instrument was most relevant for planning and/or implementing climate change actions?

Habitat of Municipality <7.500M 7.500 M-20M 20M-50M 50 M-100M >100M

Municipal Strategic Plans for CC 0% 33,3% 16,7% 33,3% 16,7%

National Adaptation Strategy 0% 27,3% 36,4% 22,7% 17.20%

European Adaptation Strategy 20% 0% 0% 40% 40%

Other 16,7% 33,3% 33,3% 0,0% 16,7%

n/s
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Table 2 (Continued)

What Policy Instrument was most relevant for planning and/or implementing climate change actions?

Covenant of Mayors/Mayors Adapt Signatories Non-Signatories
Municipal Strategic Plans for CC 50% 50%
National Adaptation Strategy 50% 50%
European Adaptation Strategy 80% 20%
Other 83% 16%

Table 3

Index for each sectorial subgroup - Agriculture and Forests; Coastal Zones, Biodiversity, Water Resources, Health; Society and Economy — of responses regarding planning

and implementation of measures.

Sectors Index No; no plans measures are A plan being Measures are Measures Don’t Mean value
are foreseen being studied developed being implemented know/cannot (scale of 1-5)
implemented are being respond
assessed
Agriculture and  «=0.748 5.5% 21.1% 21.1% 7.3% 2.8% 42.2% 2.7
Forests
Coastal zones a=0.755 11.5% 15.4% 15.4% 19.2% 0.0% 38.5% 2.7
Biodiversity a=0.764 13.8% 14.7% 9.2% 4.6% 0.0% 57.8% 2.1
Water a=0.832 22.0% 22.9% 7.3% 0.0% 2.8% 55.0% 1.9
resources
Health a=0.630 17.4% 20.2% 4.6% 2.8% 0.0% 55.0% 1.9
Society and a=0.694 18.3% 16.5% 10.1% 0.0% 49.5% 18.3% 2.6
Economy

non-signatories, as well as between, Littoral and Inland municipal-
ities (see Tables 2 and 3).

Explicitly about climate change adaptation, the survey asked
if a strategy or plan was being developed or implemented by
the municipality. Only 10.1% had an adaptation plan being imple-
mented. Among other respondents, 70.6% claimed the municipality
did not have a climate change adaptation strategy or action-plan,
and 15.6% referred that a plan was being developed. Moreover,
3.7% claimed that adaptation measures were integrated in other
plans, such as the municipal Environmental Plan. Concerning pol-
icy incentives for local action, the survey asked what policies or
instruments were relevant models for their municipality. Response
options included: the Portuguese National Adaptation Strategy
(PNAS), a Municipal Strategic Plan (MSP), and the European Adap-
tation Strategy (EAS), as well as the option, “other”. The PNAS
was the most referred instrument, with 56.4% responses. 15.4%
responses pointed to the importance of a having a municipal strat-
egy, and an equal number referred to ‘other’ - specifying the
importance of being a member of European networks such as the
Covenant of Mayors and Mayors Adapt program. Lastly, Signato-
ries of the Covenant of Mayors/Mayors Adapt attributed far more
importance (80%) to the European Strategy, when compared with
non-signatories (20%) (see Table 2).

3.2. Climate policy and actions in portuguese municipalities

Respondents were asked to state if any three actions (related to
mitigation and adaptation, or both) had been implemented. Since
this was an open question, results were codified based on a matrix
with ten thematic categories, listed in Fig. 1. Among the options
given, participants mainly mentioned actions related to mitigation
policies under the categories: ‘efficient management of buildings’
and ‘public lighting’. As regards to adaptation, the main type of
actions referred, related to the ‘plans, alert systems and risk man-
agement’ category.

The categories and the habitat of the municipality were
aggregated to show the predominance of some types of actions
implemented. For instance, responses referring ‘plans, alerts sys-
tems and risk’ (e.g. heat wave alert systems) predominated (55.6%)
in municipalities with less than 7500 inhabitants. Municipalities
with 7500 and 20,000 residents, mainly highlighted measures or

actions related to developing an ‘efficient management of munic-
ipal buildings’ (78.6%). Municipalities with a population between
20,000 and 50,000 inhabitants, centred their responses on the top-
ics of ‘sustainable urban mobility’ (83.3%) and ‘renovation of the
municipal fleet and road management’ (50%). Sustainable mobility
is frequently mentioned by municipalities with more than 100,000
inhabitants. The latter referred also to actions concerning the devel-
opment of ‘plans, alert systems and risks’ (83.3%), and 50% of actions
reported in this group are under the category of ‘collecting and
disseminating information’.

The Littoral prioritized actions related to ‘plans, alert sys-
tems and risks’ (52.9%), as well as, ‘sustainable urban mobility’
(52.9%); while Inland regions emphasized actions related to ‘effi-
cient management of municipal buildings’ (59.5%) and ‘efficient
public lighting’ (48.2%).

To identify the scope of climate change actions (mitigation,
adaptation or both) that municipalities found important to imple-
ment in the medium term, the respondents were asked to specify
three types of actions. Results were codified based on a matrix with
ten thematic categories, as shown in Fig. 2.

Participants were asked to point out what their main concerns
were regarding possible impacts of climate change in their region.
Top concerns were: ‘increase of extreme weather events and season
shift’ (42.9%), and ‘rising sea level’ (35.7%).

3.2.1. Climate change adaptation measures implemented

Regarding adaptation measures, the survey asked what mea-
sures were implemented or were being implemented. This question
was sub-divided into six sectorial subgroups, namely measures for:
agriculture and forests, coastal zones, biodiversity, water resources,
health, society and economy. For each subgroup a number of multi-
choice options was given. For instance, for coastal zones, options
included: alert systems, prevention of extreme weather events,
monitoring flood levels. Response categories included: (1) ‘No; and
no plans are foreseen’; (2) ‘Possible measures are being studied’; (3)
‘A plan is being developed’; (4) ‘Measures are being implemented’;
(5) ‘Measures have been implemented and are being assessed’; and
‘don’t know/cannot respond’. An index was created based on the
responses for each subgroup, in order to compare results between
the different sectorial groups of measures. Table 3 shows these
results for each sectorial subgroup.
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Efficient management of buildings [ 96.3%

Public lighting

I ¢5.2%

Sustainable urban mobility [N 70.4%
Plans, alert systems and risk management [ 66.7%
Awareness raising campaigns [N 40.7%

Protection of vulnerable green infrastructures [N 27.8%

Planting trees and carbon capture [N 22.2%
Renovation of the municipal fleet and and road management [ 20.4%

Collect and share information

Water resources and polution

W 6.7%
B 7.0%

Fig. 1. Mitigation and Adaptation Actions being implemented in Portuguese municipalities, codified under ten thematic categories.

Mobility and energy | 65 7%
spatial planning | 5 1.4%

Green infrastructures and forest

N, 5.6%

Consumption and waste management _ 28.6%
Air and emissions _ 25.7%
Soil [ 17.1%
Water resources _ 17.1%
Environmental awareness raising _ 14.3%

Costal erosion and flooding [ 11.4%

Fig. 2. Main categories of climate change measures which municipalities would like to implement in the medium term, codified under 10 thematic categories.

Every sectorial group had a high number of responses in the
categories ‘no, and no plans are foreseen’ and ‘don’t know/cannot
respond’ (>80% of responses), resulting in a low level of valid
responses. These findings reveal there are very few adaptation
measures currently being planned or implemented. Nevertheless,
water related measures (in costal zones and water resources sub-
groups), environmental education programs and civil protection (in
the society and economy subgroup) are the most common among
those being implemented.

3.2.2. Factors triggering action on climate change

Respondents were asked to choose, among a set of triggers for
local action, which were triggering specific climate change adap-
tation actions. At the national level, the top 2 relevant triggers
were ‘civic awareness of the importance to act’ and ‘future impacts
expected for the region’. There were significant differences in the
triggers between Littoral and Inland municipalities. In the Littoral
the main triggers were ‘future expected impacts for the region’ and

‘escalation of existent problems’. Although these are equally impor-
tant for Inland regions there is a difference of respectively 23.3% and
43% in the two categories as shown in Table 4.

3.2.3. Development factors encouraging decisions to act

Regarding development factors encouraging the decision to act
on climate change, Table 5 shows the mean values attributed to
each factor. Although ‘protection and security’ have ranked first,
‘political will’ and ‘economic development’ appear with high mean
values (on a scale of 1 - ‘not an important factor’ to 6 - ‘very Impor-
tant factor’), while ‘civil society pressure’ appears with the lowest
mean value.

At the regional level, Littoral municipalities ranked high on stat-
ing ‘geographic vulnerability’ as a driver for action, as the majority
(60%) responded that this was a ‘very important factor’. Conversely,
58.5% of Inland regions considered ‘geographic vulnerability’ as
being an ‘important factor’ (5) or a ‘very important factor’ (6).
Similarly, ‘climatic vulnerability’ has a higher concentration of

Table 4

Triggers leading local action in Portuguese Mainland and Islands, comparison of Littoral and Inland municipalities.
Triggers National Littoral Inland
Future expected impacts for the region 55.0% 61.5% 38.2%
Escalation of existent problems 45.0% 61.5% 18.4%
Experienced and perceived impacts in the region 30.0% 38.5% 23.7%
Social awareness of the importance to act 28.0% 30.8% 61.8%
Available financial mechanisms 24.0% 15.4% 23.7%
Results of scientific research 22.0% 11.5% 1.3%
Member of (national) municipal networks concerned with the topic 4.0% 7.7% 28.9%
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Table 5

Development goals encouraging the municipalities’ decision to act on climate
change at the national level (mean values between 1- not an important factor to
6-very important factor).

Development goals
encouraging decision to act
on climate change

Mean value[1-6]

Protection and security 52
Political will 4.8
Economic development 4.7
Geographic vulnerability 4.4
Conservation of the 4.3
patrimony

Climatic vulnerability 4.2
Equity and social justice 4.1
Pressure from civil society 3.8

responses in the Littoral, with 96% of responses in categories 5
and 6, compared to 62% of responses in the same categories for
Inland regions. However, ‘political will’ is equally important in both
regions. The weight attributed to ‘political will’ increases according
to the habitat (number of inhabitants) of municipalities.

3.3. Information and knowledge

3.3.1. Information on climate change

Concerning the level of information on climate change and
sustainable development, 81.6% responded in the categories ‘no
available information’ (1); ‘little information’ (2); and ‘some infor-
mation’ (3). Municipalities with a higher number of inhabitants (i.e.
>50,000 residents) claimed to have more information on climate
change and sustainable development. Yet, the most relevant dif-
ference when crossing these data with other variables is between
the municipalities developing mitigation or adaptation actions
and those not developing any policy or actions related to climate
change. Those developing actions are better informed, although
most municipalities stated a lack of information (see Table 6). As
for the sources of information, the internet is the most used source
(70.4%), followed by information provided by public administration
services (36.6%), and scientific publications and studies (32.4%), as
shown in Fig. 3.

3.3.2. Knowledge on climate change

Concerning the level of knowledge on climate change issues,
namely on global impacts, local impacts, mitigation and adapta-
tion measures, responses were predominantly in the categories:
(1) ‘no knowledge’, and (2) ‘little knowledge’. The level of knowl-
edge on climate change impacts and measures appears to depend

Table 6

75

on the structures already existent within the municipality. Lack of
knowledge on climate change impacts at the local level was greater
when there was not a specific department. Conversely, the level of
knowledge reported was higher in the municipalities with a special
department. Finally, there were clear differences between the level
of knowledge in municipalities with a special department or com-
mission for climate change and those where climate change issues
are dealt with by an environmental department (see Table 6).

4. Discussion

An analysis of the survey’s findings confirms the hypothesis
that local polities are not appropriately involved nor guided by
National and European strategies. Yet, climate change mitigation
and adaptation appear to be less important at the local level
than hypothesized. In Portugal, municipalities generally do not
find climate change to be an important issue. Those municipali-
ties developing mitigation and/or adaptation programs are better
equipped to do so and have a special department or commis-
sion leading the process. The absence of appropriate organisational
structures, which occurs mostly in Inland small municipalities,
where social capital is scarce, is likely to compromise effective
policy-making processes (Hunt and Watkiss, 2011). National and
European adaptation strategies seem to hold some influence on
local planning agendas. However, both strategies are non-binding
policies and do not provide clear guidelines for local level adapta-
tion. Yet, guidance is important, and local institutional attention to
adaptation is highly driven by central government strategies (Baker
et al,, 2012; Dannevig et al., 2012).

‘Future impacts expected for the region’ were the second highest
trigger for action. However, to learn about future impacts in their
region, municipalities will need to develop robust studies on local
risks and vulnerabilities. These studies should include downscaling
socio-economic and climate change scenarios to address contextual
specificities (Berkhout et al., 2014) and producing local climate pre-
dictions (Sein et al., 2014; Dias and Alves, 2013). The downscaling
of climate scenarios should equally account for local climate diver-
sity (Stewart and Oke, 2012; Lenoir et al., 2013), and how climatic
changes could affect different areas and sectors within municipal
boundaries (Flint and Flint, 2012; Niles et al., 2015). Other relevant
factorsindirectly related to climate change (e.g. erosion, land degra-
dation) should equally be considered. Once a detailed prediction of
local climatic changes is presented, planning adaptation can be a
complex process (Wise et al., 2014). A multi-method approach is
important to develop sustainable adaptation plans, which can ben-
efit from using Geographic Information System maps and provide
local stakeholders with a clear visual representation of risks (Wood

Level of knowledge on climate change global and local impacts, and on mitigation and adaptation measures; and knowledge on climate change in comparison with the

existence of a specific department/commission for climate change issues.

Level of information for municipalities: 1. No information 2. Little 3.Some 4. Average 5. Good 6. Lots of Information
Developing actions/policies 5.5.% 20% 41.8% 18.2% 12.7% 1.8%

Not developing actions/policies 19.1% 36.2% 40.4% 4.3% n/a n/a

Knowledge of climate change 1. No Knowledge 2. Little 3.Some 4. Average 5. Good 6. High level of knowledge
Adaptation measures 9.3% 24.7% 34.0% 16.5% 13.4% 2.1%

Mitigation Measures 9.1% 27.3% 32.3% 16.2% 11.1% 4.0%

Local Impacts 4.0% 20.8% 31.7% 21.8% 15.8% 5.9%

Global Impacts 3.0% 18.8% 29.7% 26.7% 16.8% 5.0%

Knowledge of climate change and municipal structures 1.No Knowledge 2.Little 3.Some 4.Average 5.Good 6. High level of knowledge
Yes, there is a specific department/commission for climate change issues 66.7% 33.3%

Yes, there is a department, which also accumulates other functions 11.8% 29.4% 17.0% 29.4% 11.8%

No, but there is an environmental department 17.0% 24.5% 37.7% 17.0% 3.8%

No, there is not 11.1% 29.6% 33.3% 14.8% 11.1%
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internet |GG 70.4%

Public administration

PR 36.6%

Books, scientific articles and study reports [  32.4%
Municipality, associations, agencies [N  29.6%
Workshops, technical meetings [N 19.7%
Universities, Experts, NGOs — 16.9%
Mass media [ 12.7%

International Instituitions

B o2s%

Fig. 3. Sources of Information regarding climate change impacts, adaptation, and mitigation.

and Stocker, 2009; Campos et al., 2016b). Once potential measures
are identified, the planning process could include a prioritization
of measures and an assessment of costs and benefits, taking into
account future climatic uncertainties and the social and environ-
mental impacts of different measures (Hallegatte, 2009; Haasnoot
et al., 2013). Despite the need for these climate studies and ser-
vices, Portuguese municipalities seem to be unrealistic concerning
the depth and scope of research required to produce effective local
responses. It is likely that the majority cannot adequately assess
local climate change impacts, which may generally justify the low
importance attributed to the issue. In addition, these studies may
be too expensive for most. In Portugal, the two richest municipali-
ties (Cascais and Sintra) are also the most advanced in their climate
change policies and each has spent an average of 150.000 euros in
research on local impacts and adaptation (Carvalho et al., 2015).

Lack of knowledge and information, lack of access to funding
sources and the nature of mitigation versus adaptation actions
may explain also why adaptation weighs less than mitigation in
the Portuguese case. Richer municipalities with a higher num-
ber of inhabitants (Schmidt and Guerra, 2010), are more prone to
devise a climate change strategy, possibly because they have more
resources, and access to available information and knowledge.
Project funding is among the most important financing mecha-
nism for adaptation in European countries and tends to be mainly
targeted at implementing measures (EEA, 2015:9). When applying
for funds, municipalities should have already invested in devel-
oping a risk and vulnerability assessment, and have knowledge
on potential adaptation measures. Uncertainty and lack of knowl-
edge make it harder to measure progress on adaptation, which
is equally important for financing measures (Ford et al., 2013).
Therefore, richer municipalities are likely to be better equipped to
receive extra funds for adaptation. The low importance attributed
to adaptation in comparison with mitigation may also be explained
by the fact that mitigation seems to be better understood and
have a more immediate outcome and short-term policy guidance
(Carvalho et al., 2014). Conversely, adaptation is likely to have a
long-term goal (Pelling, 2010) and may be more challenging for pol-
icymakers, given election dynamics; but also due to a tendency for
a short-term focus, and a perception that threats are not eminent
and can be dealt with at a later time (Fiissel, 2007; Berrang-Ford
etal, 2011).

Among the municipalities developing climate change policies
and actions, the role of European networks has been highlighted,
through the examples of the Covenant of Mayors and the Mayors
Adapt initiatives. Signatories of these networks are more prone to
developing climate change policies and actions, and appear better
prepared, from the administrative and institutional point of view,
and better informed to respond and develop both mitigation and
adaptation strategies. Yet, these networks have been found to be
‘pioneers for pioneers’ (Kern and Bulkeley, 2009: 309). It's diffi-
cult to assess whether members of transnational networks joined

because they were more progressive or became pioneers in climate
policies due to the influence of the networks. Signatories of net-
works are also among the richest municipalities, which raises the
question of equity. Transnational networks offer sources of knowl-
edge exchange and information, as well as opportunities for project
funding (Betsill and Bulkeley, 2004). If being a member is a result of
being a richer and a more progressive municipality, it seems impor-
tant to reach out to smaller municipalities, who may be less able
to finance local studies, and can benefit from the shared knowl-
edge, experiences, lessons learned, and funding, which is provided
through these networks. Lastly, since the dominant source of infor-
mation is the internet, it seems important to deliver web-based
open source publications, methods, tools and research data on cli-
mate change.

As a driver for action and as a trigger for policy making, pub-
lic participation appears with low values. Municipal policy makers
and planners, although recognizing the importance of ‘political will’
in promoting climate change action, attribute a low importance
to ‘participation and civil society’. These results reinforce findings
from other studies, which concluded top policies in Portugal have
not been publicized, nor discussed or validated by society at large
(O'Riordan et al., 2014; Carvalho et al., 2014). The absence of stake-
holder engagement results in a poor social basis of support for the
existent policies and plans. Portuguese municipalities are neither
benefiting from a clear vertical guidance (e.g. specific guidelines
from the National Adaptation Strategy), nor from partnerships with
a wider set of social actors, such as civil society groups, local resi-
dents or business owners. Therefore, there is a clear opportunity for
astronger interaction with social actors at multiple scales and levels
of governance (Adger et al., 2005) in order to support the build-up
of social capital (Adger, 2003; Juhola and Westerhoff, 2011).

The survey provides equally some insights into cultural differ-
ences, rooted in the characteristics of space attachments (Adger
et al., 2011) between Littoral and Inland regions. Recent stud-
ies, done in Portuguese coastal communities, indicate a growing
awareness of the vulnerabilities and risks regarding climate change
(O'Riordan et al., 2014; Schmidt et al., 2014). Not surprisingly,
coastal regions gave more importance to ‘future expected impacts
for the region’ and ‘escalation of existent problems’ as triggers for
action, when compared with Inland regions. Results show adap-
tation is more important to coastal municipalities, and mitigation
to Inland. The Portuguese Northern Atlantic coast is already expe-
riencing some degree of climate change impacts. As the severe
winters of 2014 left several areas flooded; vulnerabilities and risks
(not previously considered as important) are now hitting coastal
regions. The Portuguese media have no doubt played an impor-
tant role in framing this issue (Schmidt et al., 2014), although
fomenting climate change responses from a technical, managerial
and global perspective (Carvalho et al., 2014). Conversely, Inland
regions in the Portuguese mainland have always dealt with climatic
changes affecting soil productivity, and with social and ecological
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consequences, such as, land abandonment, rural exodus and land
degradation (Truninger and Freire, 2014). Coastal communities,
however, are faced increasingly with the possibility of impacts that
threaten their way of life. Considering that the practice of adapting
to a changing environment is embedded in local cultural meanings
(Flora, 1998), climate can be a meaning attributed to place (Knez,
2005), and therefore a motivator for thinking about adaptation as
a way of deterring the future and the undesirable possibility of re-
location in coastal areas. Conversely, over the past decades, Inland
regions in Portugal have dealt with rural exodus and land abandon-
ment problems (Truninger and Freire, 2014), resulting in a lack of
social capital that hinders civil society and municipal action. In this
context a changing climate is a concern that may aggravate well-
known land use problems, but would not be enough to challenge
local cultural perceptions of deeply aged and dependent commu-
nities (Schmidt and Guerra, 2010). Thus, the land in rural regions
will continue to be perceived as a vulnerable and unforeseeable
territory (Ambrosio-Albala and Bastiaensen, 2010; Cheshire et al.,
2015).

5. Conclusion

In Portugal, the importance of climate change in the munici-
pal policy agendas varies between North and South, Littoral and
Inland regions, and between municipalities with a higher number of
inhabitants and those with less inhabitants, as well as between, sig-
natories and non-signatories of the Covenant of Mayors and Mayors
Adapt initiatives. European and national strategies should provide
clear guidance for municipalities on how to design and implement
mitigation and adaptation actions. Participation is not being val-
ued by municipalities as a driver for climate change policies. There
is still an untapped potential for building social capital by promot-
ing multilevel policy guidance and multi-stakeholder partnerships.
European and National strategies should encourage participation
and promote the mainstreaming of the climate change topic across
social groups, from political, to civil society and market spheres.

Interest in climate change seems to be higher when municipal-
ities benefit from knowledge, material and immaterial resources
that inform and support policy-making. Transnational networks
could reach out to smaller and less progressive municipalities as
a strategy in raising awareness of climate change, and support
the implementation of policies in more vulnerable regions through
project funding.

Future studies should map knowledge and technical needs
(e.g. local risk and vulnerability assessments, economic and
multi-criteria assessments of measures, participatory planning of
adaptation) and produce a needs-based assessment of climate
services and studies for upholding climate change strategies in
municipalities.

Rather than representing mere technical fixes, responses to cli-
mate change at the local level have the potential to incrementally
shape policy pathways towards more sustainable outcomes. Con-
sidering the geographic differences across the country, the analysis
of climate policies and actions in the Portuguese case indicates the
material, technocratic dimensions of responding to climate change
(i.e. through mitigation and/or adaptation policy and measures)
are conceptualized under the scope of immaterial perceptions and
values, which influence local interests and the decisions to act. Dif-
ferent cultural perceptions on the impacts of climate change on
the local way of life, constrained by differing socio-economic con-
ditions, appear to be influencing the type of responses between
coastal and inland regions. Other European countries, particularly
those facing similar impacts with Atlantic coastal regions and/or
Mediterranean inland regions, should consider how to address cli-
mate change, while taking into account how cultural perceptions

and attachments to places may be either enablers or barriers to
taking action.
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